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(2) ii#Hsp9-8 2 2 6 9 

2 

1 0 m^m 1 7 ] MiB5i-gi^s*«* ^ t; ^ u - 

«. 

^Si, M^}-^$hfci5tiisf?g^lJ*0f5£©fi[B'vgit-rfcJe) 

mmii^x&K)^mmi^^^i-xm^^mu-r^m^mii 
[ffi*«2 2] m-^^^-^^tcunmi^^^m-r^^m 

50 ^-^ntzmitiuii. saiB it»p©^HiciEa$nfe^ 



3 

«*g^<t^S»^^2 4 tlBaoD^g^^lr^JJ-gl^i^'&^^^l-^- 
t ^fS] L Tis« ^ ^ «® i CD r^i f r ^fiK ^ n - 

f»*:^2 8j ?^^^ps^-r-5i«itac5!?^fflf^ss«^n 
Acm-o«st. B9K^-c7)«@fc^r^i.-r@H«sns 

ii^^k < i 3 yffi-c* 5 HjiBs^cStt f3 ^ ® ^ 



^#H¥9-8 2 2 6 9 

4 

[0 0 0 1] 

m^^m^'^mmizmt^, 

[0 0 0 2] 

[S!*©ft*l5] 7:J-Ux'C*Jl'- -^ST-hU- 66 
(1 9 9 4^) 114 5 5 7H*^e)^4 5 5 9M (Ana 
lytical Chemistry, 66 (199 
4) pp 4 5 5 7-4 5 5 9) \Z\t. V~v^7.-:fV— 

^i^y{cmzW^^%m.ii'^h^. 

[0 0 0 3] *fc, • • 7^i^;^j;l/ • -Jr 

57>hU- 8 8 (1 9 8 4*?^) ^4 4 5 1H75^^^4 
459H( Journal of Physical 

Chemistry, 8 8 ( 1 9 8 4) pp4 4 5 1 - 
4 4 5 9) *fc«*H#W^5 1 3 0 5 3 S^lCtt, X 

O'f:t>m0i2.^P) tcDFBllC«2. 5kVeA±©S5«ffi 

n\z^o. mm^<^^nmm^^-^\^nm\z\^f)^-:}xm^ 
(Dwm^nrc^m\zmm^n mnmmmm . 

^WLm\t. a^«0. 0 0 1~0. 0 1 5'J 'Jy hJl'/^i- 

[0 0 0 4] */2:, 7•:^'Jx^'*;^• -^SXhU- 5 
9 (1 9 8 7*p) ^2 6 4 2H*^5)^2 6 4 6H (An 
alytical Chemistry, 59 (198 
7) pp2 6 4 2-2 6 4 6) *fc«*a#Ifm4 8 6 1 

9 8 8^t'tt, '^TiryT.zfu-^^yitmizmt^tim 

ZfU—i^>'(titi^nmz2. 5kVJ&(±(7)iS«JE*«9]Jn 



(4) 

5 

[0 0 0 5] ^#:(D;^/XiSS©l^t:, iS^gP©3fi^{C« 

' 'r^fs)\, ' -y 7 1 (1 9 7 9¥)^4 

4 5 1 4 6 3K ( J o u r n a 1 of C 

hemical Physics, 71 (1979) pp 
4451-4463) Sfcti^feH«#W^4 3 0 0 0 4 4 
ClOMTfi, SSgfli:fe:3!/;^t>(*lgO. SmmOSE 

[0 0 0 6] #t|S:a<iDi|tHf;5i3iaE-r-5ig^^^S?* 

6^VxWrm^^mi)m^-r^. ^i^^a-^ h^^y^m.x 30 

?Kt*fL+i'tf7U-iig^t2 0 — 3 0 kVM<^Ifii« 
[0 0 0 7] 

tff$SfflCD±©;0%/z= 1 0 0 0-2 0 0 Oga?<t^n 
■5. 

[0 0 0 8] $T, ±ISti£*S^BTtt'r^>«^f^®i«BI 

* wts^iiB-f :t >x r ^ > Yt M-r tie* 



1#Msii9-8 2 2 6 9 

6 

m\z^^^tc^^m^'^^x$>^. ±fBvx 

^y^^KJ'jiifO l{ffi, 2ffi-i':t><D^figi3cJ;aJK*^J-4^ 
i'^f^^J-WtriiiiTJi, «fl(fScz®fit7li3Ui±T*S# 

[0 0 0 9] s^c. ±12x1^^ hnxyi^—r^wtte 

Wi h Tmmai^:^ ^■t^xn^^pm^tj. ii\z^ot<DmW} 

^igxt^^mmm^ ^yv^v zfmnm^mw^^m^^x'm 

^^i^mmzmmi^. ^y^i^/^XLvx^m^n 
5. ^^y7.-/v~-^^y^mzmt^^^V^ 

x\t. w.wmmtm\'^tz^±^t.s.^n.m.m<D^m^mm 
T^So nm.(Df<^m\t ±.^^A^^(Dm.^^w^\z■h^^ 

iiiJ7.m<D:^^t[tm.^-r?>m^^ii^x\^^?>. ^-ofc 

tb. mmmtii-^n^mm^<Dmm\z^^^x. ^7.m.<D 
±.m.mt.ymmhxii7.mm\zm^^'c^ ymmx^i^ 

;^yy^(D?.'imii^$>^o mm (*a4#W^4 3 0 

0 0 4 4#O0 2{3fettS«ffi2 7) 

-5. ^(Dtzisb. mi^o)'^mmziii-f^mm\zmmmzi& 
\,^mmtm^mi^iiX'^^-^n^i^m<Dm^^m-f]mfi 

ns, ±iB4#g<Dtii£*s^i5-e«, M»5)-«ftf<^-r^> 

(D^v\z. -f-^yit^\zMU^ni&mf}^^±^^ti^ 
:ih*m<htiXi^^o ^LT, ;*:#-^j:^«®SI*^e.«3'r 

Wfnw$i<D±^\zmmi^x. y^i-ji^m(Di&mty-r 

[0 0 10] ±f2XUi' hOXy'U — f:^>'fb 
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^^m L < mtj. ?>mmi!immmmmM\z * * e. -e* s . 

[0 0 11] ^^\z. ±tBxi^^ hDT.T'k— I'^Wt 

^<^mm^m^^^}^mm\zm^^'^rcm^^^-^^i^ 

[0 0 12] 

tirzmi$<DTmizmm^n. mmm't^^'^^^'^^^^ 
[0 0 13] *fc, ±tssw*^^-r-5>^cje){3, 

[0 0 14] *fc. ±fe@6<j$^fife-r'&/^*i>f-' U"^^ 
^'^w.m.mm(D'>ts.< t%-uiimm^i^~^^ ^ ^^^^ 

[0 0 15] ifc. _ttE@w^afiet-'2>;t«;>f^> 



(5) 4#|fi¥9-8 2 2 6 9 

8 

10 [0 0 16] *fc. ±IBBe?J*^fife-r-5fcfefr, 

tf)^ibu^MX'$>^mm^^t. mm^nrc:»7.^m 

20 [0 0 17] ±IB@WS^^t-SfcJ6fC, U'^^ 

^Lxm^^mia-r^m^mu^mt. :ff7.^^m-r^ 

t^i^tji^MX'^^mm^mt. mm-^nrzisx^nm 

[0 0 18] sfc, ±msm^mi^-r^tzib\z. mi^^ 

■r^-3^rz\t^u*^mm^xm^-^titzmMnt. m 
mm.^ncDmmizmm^nrz^-iDmmt, taia^— o 
«ffiic*rf6]ixTBEB^ti. mmm-~nmt(Dmiz-'mfsi 

[0 0 19] ±mB^^m^-r^tztt)\z. mi^^ 

^mimmmt\tm%mzm!^-^nrzm^m\i^mt. 

m9inm^m\i-^ntzmi^(DTmizmm-^ti. 

^mmLx^mmm&^fiS(.-r?>mm^^=&m-r^<:t> 

m^'^fSh xm.^*^'>f3^ < th3mx$>^ > 
^^■t^~^i^tz\-i.±m'^mu<^xmfS.^nrzm.^n 

50 — ^i^cl||^2:^s£-r^^-<^tt@S:WrsMa4J-*fth*^ 
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TOO 2 0] ^fc. ±ms&t)m^t^wz. mi^^ 
too 2 1] ^fz. ±ms6^m^-r^rz{d\z. m^^ 

0 2 2] ±mmm^mm^^^^^- 

^X'h^^m^:i->(ommzjt.\:,xm^^^^^^'^^^ 
CO 0 2 3] ^Tc. ±mu^^mm-r^rzib\z. mmz 

^fig$n5-^;S:m#4'{c«?t;5^^1>;S < <i: 3 ffi-^S-S 
Co 0 2 4] *5i^©g^(j ^^^ay^'S\,^m'^<^^ 

Co 0 2 5] *^?q©JgiJcDgfi5(j ^^^j^ta^i^^^ 

CO 0 2 6] *^?g©$^tg,jo5g^(j 
[0 0 2 7] 



(6) #HJP9-8 2 2 6 9 

10 

(DtS.^'^t>it\zJ: 0 Si^$ns^iB««it:: J; 0 lEft-Y * 

;^£-5, ^^(3, ^mff)i}7.m\z^Dmm^Mf)^^'^Mti. 

rz\t^±r£^nmm(D%it\z^y)^^-^n^o 
[0 0 2 8] ^^m<D^^>itm'p^^>Mx\t. V- 
y^x^u — (^>i\^m\zii»^^^i:^y^)-izmx-^ 

10 n?>mmzMh. i^mzmm-^ntzmmt)^<in^tiim^ 

gr<tj.^, ^cDTztb. :fi7.m\z^<omm^mm^n^^ 
\z}E\z^mi.Tzmmm^mz^^^n. mniS7.\tiE 

M'^(DV=^y^7.ZfU-^:t>im\zi5i.^X^^^n^ 

xm\z^^mm&m^iwtj^mm^^^m-^n?>t. m 

y(D^ :ty^m^m-i.-m^ :^y<D^^\z)tm\^x-WL 
iSS t ^ - D >s^* < 

<D^a?^#stciii<-r^^tA^T'^s. ^(Dtztb. mm 
30 J; 0 4fiit$nfc?KMfcm^<&Bisn-r5 t a^s^^T 

[0 0 2 9] sfc, :^mmmm6fm^m^mm^mm 

[0 0 3 0] *5!?q©K«»^SK^K*^i'^S 

'i^>m.\zmA-^n^mi^(^^&.^i^^^^^'^ 

tji}i^^^-r^:itt^^$,\zf£?>. ^fc^ ^(D^-^iz^ 

[0 0 3 1] mmzM-t^i>\-^*^'i<om^wi}am\z\i, 

50 ®c«jBE£En*n-r'5;&^7J*fes. ^^t-' flffi*^EPin;§? 
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[0 0 3 2] 

:7^'7.3J;0:51-S|5(ciSc{U^n-5o :^ U >' ^ 3 tt^SK 

T'i&o, mm? ^DmzTiiytv y ^ :^ 3 t^m'ss t(D 

-So 

to 0 3 3] m2lZ:$i^m<D—mMMiZiih-D'<-i^> 

M<Dmmm^^-r. 5 ~ i o o -^r^ ^7 p u <;/ c 
mmx-mmt n&^mmmmzm&^^f^^^'^^^^ 

mo.2m) fc^A^ns, ^vy^p^s mm.im. m 

^Imm) ®£&-5:tU:7^'X«9«>?^^;l^S>KT-«) 
:7D>§1 0tx5^>U;^<g=i 1 if::JfA$n. 

f4«MWfC^ib^n-5. ^^-^tf^ij — 2«h;*-U7'<'7.3 

«9 75^^0. 2nini@^fc'ltSffit--5„ X-7^>^:^1if 1 1 

tt^-^ tf^ U - 2 ©-r :t >ai2^#: 6 ^<^@^t- •'^ ^ 

^vfj.^t, f^mmziz^fji^mnmm^^^^^ti 

IS 9 * s ;f > jg;^^ 6 ic: h - — ^ iS« I- TJn^ 

-1'^>j!SI'^A^n-5^;:^^^«?>fc— "^Sa 

■So 



(7) 9-8 2 2 6 9 

12 

75^, :^xmmf)m=Bmztj:^t^i^mj.mm(D:k^^\t 

iiSa-r-5. iy3y^m^^^-r^f)^'^r$)^, (0 9# 

fiaj t^oT, :)1xmmi)^=^m<Dm'^^z^!■i^mJ.m.mo± 
^^i^m'htfSiK). m^^^mz'i^>^^i>mt^n 

5. ^-vtf^'J — 2 0D^JE*«/>$Viai:, «ittB^?KSS® 

[0 0 3 5] ^jigito4fiKf::«. -i^>m.(omm(DS.:f3 
^ 1 ^ffii: 'J 7 ^' 7. 3 ^d^MSS 
10 :tU7'<'X3©±SK{BiJlCtt2mffiS«©:yXffid<j6J' 

7^-7 3rtT?OMJE*^M^T^fj:V^i::<i:*^$.^o 
U^i^6izEEi]m^n''1r. :»7.Z^m&lyX^m<D:ff7. 

<D±m\zo. 5i!i^P>5%S.U&<D:»7.E.^^ia-C^^^ 
^—'p-rxyu—yi^—i'—m(Dliym.M^B^^\z^ 
X 3®ff$j5Wr^-2>i::t'J y^y.3fHX'(Dm&f)^:k^ 
©^^iOfeJ?<-rS'ii"^tt^«Cl/i, mz, :tiJ7^7.3 

2©E^J;D«ffl/i. 0. 5 75^5. 1 5Up^—h-;i'g^35^ 

d^'i^ST & § . ^(D^m (DD-^ ^t!^'J-2©it 

[0 0 3 6] m3\z. m2\z^i'rc:^^m(D—mMmiz 

30 th-J<<:t>M(DMM^^^-fo ^ti!:&\^\zmSi:^ y^ 

z.ii^pimx'$>^o :tvy^ y^W.9\zi-i:tvy^ y3(D 

9CD05£f'tt4 2|5:O:^^v'A«fflVie)nS. ®«^STT?:^'J 

X 3 Otf»<L^<h^ V t:^ 'J — 2 'L^td^—Srrs J; 

5t'iSSL-T4^i?('J:D:tU 7^ X<S9 «@^SnSo 
dCDipt'LT. ^^\^^^)-2(D^t^\zm-ti1}yWi 

[0 0 3 7] 04t. iS^lcJ;0 4fife$nsik-Y:t>S 

#:i:LT4 7. 5 % ^ 7 -;i'/4 7. 5%7K/5%if®E 
^^jl]abfc}§f£^^fflb^c3l-&<D^@^^«TS.'i>o IE (7) 

n, M.(Dmmi!>^wta^nrcm'^\z\t^<Dmz:f3:^ zti)^ 
50 (Dm'^\z\:i-i:t>nm\twtiamm(nmm\zm'^n(i>-r^ 
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»^«fcS-D*|,iT^JD«ffi©ijifi^<lti 1 kV~ 2 kVWigffl 
[0 0 3 8] $T, «?«C0^^fi«S*«^^J-f-iaVit<S 
i^. 5 0 0 0 kV/m (= 1 0 0 0 V/ 0 . 2 m 

[0 0 3 9] 0 5 {3, mMSi^-iky\zm^vtzm'^ 

SSl -^r-fi^DTEiP/ij y^- (m mol/L)coc y t o c 
hrome-C <^'>/'?i7(3r)_a, j^^mmi2S0 
0) (^jlitt5%ifK$j^lniL>5:4 8%P^^/->'^ 
*) $-»SM3 0 V-f i'DiJ -y:^— /:^:^"^+-vt^9'J~'^- 
M TfeS, cy tochrome-C^J-?t^l6l@C5 
:^P|>>*tf^JnL;fcl 6fli'r;^-> (m/z=7 6 6) 

j5%/z= 1 0 0 oi.:xT<DmmzBMmiz^iii-^^^' 

[0 0 4 0] CtliT-, ^m'f^>(D^^i'it^^>^ 
— ©c y t o c h r ome -Cj^^J; O-f ^>>^"^l^"~ 

nTli^;0^ -1'^>3tS«ia5(7)^^<hi:t6^L-"^2. 6 

iii/z=3 0 Oii(T©®J^7?^j^^3)5or,^^>;5^^<;^m 

[004l]|g7. 8f'. myoglobi (it 

Si v-f i^n^;i./ij ^jSJtt 5 %@^^^^^0l- 

;t4 8%p<^'y-;i,;;j<) ijj;y:h em o g 1 o b i njg 



(8) !}#ggT9-8 2 2 6 9 
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^jnLfc4 8%;jt^y-ji'7K) A^e)#e>n;tK*x^^ 

h;i/$r-^n-?^n^f o my o g 1 o b i nU^f-M 1 7 
2 0 0T?a&0, h>d^2 2i@#inbfc2 2ffi'f ^> 
(m/z=7 7 2) *cf'ij>tLfcl S^d^?) 2 e^STK) 
^■m-i^tXD'yV—Xfi^i^tii-^tli), hemoglob 
i ntt2aS©-y-:/^-y K*«2iat?-^i^^Lfc4J'^* 
6 4 5 0 0(7):J'>/'^i'T*-5)o 0 8-ett. -y-yoL— «;/ h 

[0 0 4 2] 0 9(::, 0 5lC*3tt-5 1 effi-f^x^)*!^ 

X»^»*^*?J3 U h;p/^i-C5«-&{':^XSitii}i^3£ ("^ 
1 ) H^fctfSL, i^7 u >y h;i//5i-co^^H;^xflitji 

Ux-f • ■^rS^^ h'J- 6 6 (1 9 9 4*^)^45 

5 7:^75->^)B4 5 5 931 (An a I y t i c a 1 Ch 
emlstry. 66 (1994) pp 4557-45 
5 9) ) igj;0, 4 'J >;'i5'-/^i'e^T© 

<Dm'^\z^^>^m\i:f37.mm(Dmi}Q\zm^mia-r?> 

Tit. -(:t>mm\tm3V y:^-/'»(Om'^\zm±ttj. 

J;?), ^(o:fi7.m,mizn-r^^:t>^m^^m-iUM<^ 

BJ ©-r :t >j!S*^ ^ ^ n S X tttfeflJ <!: L T jE * 

[0 0 4 3] ^T, ^\zm^rz^'D\z. •f^T.mM^um 
30 m^^Wi^m^^xiJ7.mmF^mmt^z.ii\zi:rium 
•t^z-ii^^mx^^, m2\z7p.-t^^yw.<D^x\x. 
:t u 7 X t V tr ^ u - ^: Fb1<^ -r # + e 7 u 

-PCSE/J:KS<75®«S«9. 4X 1 0-8m2 tfhgE 

^n-So F^&tg2piytJi (2 0'c, ii-t^t. f 

/SfSFiSn. 4 'J yir-/'i^<Dm'^ffi2 5 Om/s t 
fS.^. 7 U •y:5'— /^)-C!5«'&*^i*5l 2 0 Om/s 
t>en-5o ^^T, F/SCD*S«ji«-CfeS*i:tf7.8ii 

[0 0 4 4] i57.mm^'i:t>m\^<^-^xs.i^^'0Mm 
i^i. 2ftffiTfe-5. *px>hotr-«flEns^£^-rs 

1. 2^&X"ry/\mO. 5, *^2^JETT>;/A lA^BfiK 
$nS. ■7y/\2^mm-t^\Zit7 . 8m.&^^>Si'mX'& 

;^JXffiS0. 5~5^ffi©$gHTI^ai-rS076«S 

[0 0 4 5] ^©'r:t>ilS-C«. ;i-U ^-f 7.^/5^0. 4 
50 mmT?*0, 5l?=^^-Vtf^U-<O^Sfi0. 2mmT* 



IS 

^B®S«9. 4 X 1 0 — 8m3i:fhg^ti-5. "^Z. 

2 5 0 m/ s 19 . ^5i®4^ii« 5 3 

TfeS) F^7 (F/S = l 2 0 Om/s) £;±»:iiSn 

*«liSDL;5:t\ "tCDTztb. ^^CttF/Stt2 5 0~ 
1 2 0 Om/s CD^Hl^lf^^$n-g). Stt-f^>®C0 

[0 0 4 6] :yx«?e?frcDtt^(Dfc<*(:ffl('^^'^^^» 
gO.Olimn. :J1-g0.05mm) ©J^^gg 5 mmf::«^1-®f:7;i^ 

[0 0 4 8] 01 ifc, 6^c:slJ©-'^^i0!I^- 
<^:fe■:^<i•:^->jlg©»fM^<£■^■r. ffiitia+rtf^'j- 

2 «t=ttcDa@ 1 2 f3}f A$n. e@ 1 2 f3«ag ? j; o 

«JE;0^*EniD^ns. ^|g®!4^-^tf^U — 2 2tt 

*n«, ttSsi 2fj!gj-rLfci=ttT*ab-&jej'^f*^''^«' 
s 1 2 ^ tr 7 u - 2 *ig j; 0 f ^ is« ^ 

[0 0 4 9] 012 13. ^^B^cc^e. f::S'J<^^^JS«aJi: 
2ttt-^-l 3{Ictl3M$n^*P^:?'Oy i7 1 4iZ 

^<OMm^n^, ^(Dfzif), ^+ u — 2 fr^A^n 
^^<*^«iD^fZj;DiSS$tlS. mmi 2 fCcfc SfeDc^ 
tl5«#fcJ;D, ^i'tf^U-2^"-Cri«^t^=t •3*^6^ 



(9) #M¥9-8 2 2 6 9 

16 

[0 0 5 0] laisfd, :$i^m<D-^ <b\zm(D—^mm\z 

-2®e«iSgii«S«6Tfflmt'ff-5^<h*^T^5o <tH 
10 ^±gB<h;S:S, 

[0 0 5 1] 0 1 4 ic. 5) fcgijro— *ifi^'^^- 

2\z^x-^ri?,mm^m'§^Mm^i 6\z^Dmmizm 
i^^n^, mmi2\z^om±^n^m^\z^'o. mm 

]£:<iuWL't?>, 01 2j6^e. 1 4{c^sn5^iS«^TJi. 

[0 0 5 2] 0 1 5 ir, :^§tm(D-mmm(DMm^^^ 

tr^U-2fC®A$n-5. =^-\'t!^'J-2 05ti®tt^U 

A^n. :tU7^'7.3 cbo^i-aBcistti^ns. ^ssto 

(DZ.t\zXr). +-vt!7>J-2<D*^{::BbfclK#:H« 

3i!}^ii(Dlj :7.m\zm^:kn.&Tizm^-^ti^^ -ISWtc 
ti> itS:tf7.dt^fi£SnS:t-U:7^-X«9 iKM^J-^ffi- 
30 A 0 □ ©«ffl?L 1 7 t ©PbI (7)^Pb1 tt— 

^ftfAOPCDilfflJLl 7 J;OX^tt'f'^A$n> itiX^as 

\zmm-^nrzmm^^^i 8X'mm^rc\tmm\z^<oK 

1 9T-:^ffi^ns. ■i:t>i^mw^i 9<Dmt}\imwm2 
o{ciiie.n, mm-^n^. mm? tnm^Vrmi 8\m 

i^m2 o\z^Dmm-r^z.tii^T^^. mt>, nu?^ 

^>^mzmmi^xmm^mi^x^ ^y^oiT 

^^b, «jg7TJg<ilkV©®^S[«BES:t'j7^:^1fi 
9^C^^DLTJEa-r:^>2r^^iK$-t^St. ^nti^ssb 

2 S/c«^Slf8tia?Ll 7 i:&|Wimtet::^^bTifiil 

^t>. 2 0 0V@«C5«'eM*l8^$-li:fca'&fe. 

[0 0 5 3] ^S©8C75ttfett}gSfi«{a:lC-r^t, ^A' 

50 szLtdtTS-s. ^ofcfe, gsaiisi tctt^^-vtr^'j- 
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[0 0 5 4] 0 1 6 tr, :^%BM(D-'mMmo^^h:y U 

« 'r^>«iffigi5i 9Tr;^ai^n-5. i'^>^*i^^i 9 
o£ii;^«n-^^i2 ofciif,n, )^*ff^n-2>. mmitm 
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